ON THE SPINOR L-FUNCTION OF MIYAWAKI-IKEDA LIFTS 



SHUICHI HAYASHIDA 

Abstract. We consider lifts from two elliptic modular forms to Siegel modular forms 
of odd degrees which are special cases of Miyawaki-Ikeda lifts. Assuming non- vanishing 
of these Miyawaki-Ikeda lifts, we show that the spinor L-functions of these Miyawaki- 
Ikeda lifts are products of some kind of symmetric power L-functions determined by 
original two elliptic modular forms. 



1. Introduction 

1.1. In |Mi 92] Miyawaki conjectured the existence of lifts from pairs of two elliptic 
modular forms of level one to Siegel modular forms of degree three. This Miyawaki's 
conjecture was partially solved by Ikeda |Ik 06] . Furthermore, Ikeda constructed certain 
lifts from pairs of an elliptic modular form and a Siegel modular form to Siegel modular 
forms in general degrees. In this paper we call these lifts Miyawaki-Ikeda lifts. 

In [He 12j Heim showed that the spinor L-function of the Siegel cusp form of weight 
12 of degree 3, which is a Miyawaki-Ikeda lift, is a product of certain L-functions ob- 
tained from two elliptic cusp forms. This identity of the spinor L-function was originally 
conjectured by Miyawaki |Mi 92] . The purpose of the present paper is to generalize 
the result about the spinor L-function in |He 12] for Miyawaki-Ikeda lifts in arbitrary 
weights and in arbitrary odd degrees. 

We remark that the identity for the standard L-function of Miyawaki-Ikeda lifts have 
already been given in |Ik 06] . For the case of Miyawaki-Ikeda lifts of two elliptic modular 
forms, in |Ha 12] we obtain another proof of this identity of the standard L-function by 
using generalized Maass relations. 



1.2. We explain our results more precisely. Let / G S 2 k(^i) and g G Sk+ n (Xi) be elliptic 
modular forms of weight 2k and of weight k + n G 2Z, respectively. We assume that 
both forms / and g are normalized Hecke eigenforms. Let A/(p) and \ g (p) be the p-th 
Fourier coefficients of / and g, respectively. We denote by {a^ } and {/3p} the sets of 
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complex numbers determined through the identities: 

I- X f (p)p- S +p 2k - 1 - 2s = (l -a p p k -^- s ^)(l - a p ~ l p k --2-^j , 

i - x 9 (p) P - s + P k+n - l - 2s = (1 - (3 p p^- s ) (i - ^ 1 p^- s ) ■ 

For any integer m > 1 we set 

A p>m _! := diag(a™-\a™- 3 , ...,a p ~ m+1 ) and S p := ^) , 

and define 

L(s, </ ® sym^ /) := f^et^m - A p>m ^ ® B p ■ p (m-i)(k-i)+^-syi 

v 

for Re(s) > (m - - |) + ^±§=± + 1. We put L(s,g® sym /) := L(s,g), which is 
the usual Hecke L-function of g. 

Let J-/ ig G S , fc +n (r 2n _i) be the Siegel modular form of weight k + n of degree 2n — 1 
which is the Miyawaki-Ikeda lift of (f,g)- (see Section H] for the definition of J~f, g -) Let 
be the Hecke operator which will be denoted in the next section. Then we 
obtain the main theorem. 

Theorem 1.1. We assume Tf >g ^ 0. Then Tf, g is an eigenform for Hecke operators 
?2n-i(p) for any prime p. Furthermore, the spinor L-function of J~f, g satisfies 

L(s, 7>, fl , spin) = L(s, g <g> sym n _J) 

n— 1 m(2n— m— 2) 

x II II L(s-m(k--) + r -,g® sym n _ m _ x ff^^ 

m=l r=-m(2n-m—2) 
(step 2) 

for Re(s) > (n — |)& + 1, where f3(r,m,n) is a non-negative integer given in |Sch 03] 
f see also k3. 1\) in Section ) 

In the case of (n, fc) = (2, 10), namely in the case of Tf# G Si2(r 3 ), this theorem has 
been shown by Heim |He 12] . 

We remark that Theorem 11.11 has already been given in |Mu 02] . However, the proof 
in |Mu 02] is not available, because a necessary property for the Fourier coefficients of 
the Klingen-Eisenstein series is not known (see also the Final remarks in |He 12] .) The 
proof in the present paper for Theorem 11.11 dep ends on a generalization of Maass relation 
for Duke-Imamoglu-Ibukiyama-Ikeda lifts. 

This paper is organized as follows: In Section [2] we will give notation and in Sec- 
tion |3l we will review the spinor L-function of the Duke-Imamoglu-Ibukiyama-Ikeda 
lifts. In Section |4] we will review the Miyawaki-Ikeda lifts and we shall give the proof of 
Theorem 11.11 
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2. Notation 

2.1. Symbols. The symbol diag( ) denotes the diagonal matrix with diagonal 
elements Oi, Cb n . The symbol M n ^ m (R) is the set of all matrices of size n times m with 
entries in a commutative ring R. We put M n (R) := M n ^ n (R). For a natural number n 
we set < n >:= . The letter p is reserved for prime numbers. 

Let T n := Sp n (Z) be the symplectic group with matrix of size 2n with entries in Z. 
For the field K = Q or M, we define 

GSp+(K) := {MGGL 2n (X);M4 i M = i/(M)J 2n ,KM)>0} ) 

where Jm '■= ( Jj o )■ The above number z/(M) is called the similitude of M G 
GSp+(if). 

The symbol i>„ denotes the Siegel upper half space of size n. 

We denote by Sk(T n ) the space of Siegel cusp forms of weight k of degree n and denote 
by Jfc, m (r n ) (resp. J^mO^n)) the space of Jacobi forms (resp. Jacobi cusp forms) of 
weight k of index m of degree n (cf. [Zi 89j for the definition of Jacobi forms in higher 
degrees.) We remark that any element in Jfc >m (r n ) is a holomorphic function on Sj n x C n . 

2.2. L-functions of Siegel modular forms. For any function F on fj n and for M = 

(q p) G GSp,^(M) we define the slash-operator \ k by 

(F\ k M)(r) := det(Cr + D)~ k F(M ■ r). 

Here M • r :— (At + B)(Cr + -D) -1 is the linear fractional transformation. 

For any Siegel modular form F of weight k with respect to Y n and for any positive 
integer N, we define 

F\T n (N) := N nk - <n> F \k M - 

Mev n \s n (N) 

Here we defined 

S n (N) := {MGGSp+(Q)nM 2n (Z)|/y(M) = iV}. 

We denote by %(T n , GSp^(Q)) (resp. H(T n , Sp n (Q))) the Hecke ring with respect to 
the Hecke pair (r n , GSp+(Q)) (resp. (r ft , Sp n (Q)).) 

We set A niP := GSp+(Q) n GL 2n (Z[i]). Then it is known that the Hecke ring 

H(T n , GSp^"(Q)) has the local decomposition 

•H(r n ,GS P +(Q)) ^ <g}H{T n , A n , p ). 
p 

There exists the isomorphism H(T n , A njP ) = C[xq ,xf, ...,x^] w " which is called the Sa- 
take isomorphism, where C[x^,xf, ...,x^] Wn is the subring of all H^-invariant elements 
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in the polynomial ring C[xq , xf, x^\. Here W n is the Weyl group of symplectic group. 
The action of W n on C[xq , xf , x^) is generated by the maps 

Gi : x i-)- XoXj, Xi i — ^ x^ 1 , Xj i — ^ (j 7^ z) 

for i = 1, n, and by all permutations of {xi, x n }. 

Let F G SfcfTn) be a common eigenform for all Hecke operators for %{T n) GSp^(Q)). 
Then there exists a set of complex numbers {/io,/ii, ■■■ 1 Hn\ '■= {^o, P , ^i, P , ■■■,l^n,p} deter- 
mined by the eigenvalues of F and by the Satake isomorphism. Such a set of complex 
numbers {/i ,/ii, ...,/U n } is called the Satake parameters and is uniquely determined by 
F and by prime p up to the action of the Weyl group W n . 

The spinor L-function L(s, F, spin) and the standard L-function L(s, F, st) are defined 

by 

< . r' 

L(s, F, spin) := JJ < (1 - fi P s ) JJ JJ (1 - ■ • • /^P 6 ' 

P I i=l l<ii<---<ij<n 

and by 

L(s,F,eb) : = nl^-^nc 1 -^"')^-^ - ') 

p L i=l 

where {/xc/^i, •••,A t n} is the Satake parameters of F. Here 

^■■■»n=p nk - <n> . 

To determine the standard L-function of F, the function F is only required to be a 
common eigenform for all Hecke operators for H(T n , Sp n (Q)). If F is a common eigen- 
form for all Hecke operators for "H(T n , Sp n (Q)) and also for all Hecke operators T n (p) for 
any prime p, then F is a common eigenform for all Hecke operators for H(r n , GSp„ (Q)), 
and the spinor L-function of F is determined. 

3. The spinor L-function of Duke-Imamoglu-Ibukiyama-Ikeda lifts 

In this section we review the identity about the spinor L-function of Duke-Imamoglu- 
Ibukiyama-Ikeda lifts. This identity has been given by Schmidt [Sch 03J and Murakawa 
[Mu 02] . independently. 

Let / G <S2fc(Ii) be a normalized Hecke eigenform. We put F 2n G 5 , fc +n (r 2n ) the 
Duke-Imamoglu-Ibukiyama-Ikeda lift of /. We remark that this lift was conjectured by 
Duke and Imamoglu and also by Ibukiyama, independently, and shown by Ikeda [Ik 01] . 
In [Ik Olj Ikeda proved that Fin is a common eigenform for all Hecke operators for 
"H(r 2n , Sp 2n (Q)) with the standard L-function 

2n 

L(s,F 2n ,st) = C(s) Y[L(s + k + n -ij). 
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Murakawa |Mu 02] and Schmidt |Sch 03] independently obtained the following lemma. 

Lemma 3.1 ( |Mu 02 [ ISch 03] ). The Duke-Imamoglu-Ibukiyama-Ikeda lift F 2n is a com- 
mon eigenform for all Hecke operators for %(T 2ni GSp2 n (Q)) ■ Furthermore, the Satake 
parameters {// , Hi, H2n} of F 2n is determined by Ho = a~ n p n ^ k ~^ and 

{Hi, -,H2n} = {a pP - n+1 / 2 ,a p p- n+3 /\ ...,a p p n -^ 2 } 
up to the action of the Weyl group. 

Let {a p } and A P;m be the same symbols in Section [TJ We set the symmetric power 
L-function of / by 

L( S ,sym m /) := l[det(l m+ i - A p>m ■ 
v 

Here, if m = we set L(s, sym /) := £(s) = Yl p (l — p -3 ) -1 - 

In [Sch 03] two functions a(n,m,r) and /3(n,m,r) are introduced. We quote these 
definitions from |Sch 03] : Let a(r,m,n) be the number of possibilities to choose m 
different numbers from the set {1 — 2n, 3 — 2n, 2n — 1} (not observing the order) such 
that their sum equals r. We define 

(3.1) /3(r,m,n) := a(r,m,n) — a(r,m — 2,n). 

The reader is referred to [Sch 03J for the table of numerical values of a(r, m, n) and 
/3(r, m, n) (n < 6). 

From Lemma 13.11 the following theorem follows. 

Theorem 3.2 ( |Mu 02 \ ISch 03] ). The spinor L-function of F 2n satisfies the identity 

n m(2n—m) 

L(s, F 2n , spin) = J] J] L (s-m(k--) + r -, sym n _ m ff^. 

m=0 r=—m(2n—m) 
{step 2) 

We remark that for any n we have f3(r,0,n) = 1 if r = 0, otherwise. Hence 

n 

L(s, F 2n , spin) = L(s, sym n /) J] J] L(s - m(k - -) + -, sym n _ m f)^,m,n)_ 

m=l r 

4. The spinor L-function of Miyawaki-Ikeda lifts 

In this Section HI first we review Miyawaki-Ikeda lifts in Section 14.11 And we restrict 
ourselves to a special case of Miyawaki-Ikeda lifts, namely we consider the lift 

S2k(Ti) eg) Sfc+n^rx) — > s , jt +n (r 2 „-i). 

From Section I4T21 to Section 14741 we recall some properties of Fourier- Jacobi coefficients 
of Duke-Imamoglu-Ibukiyama-Ikeda lifts. Finally, we shall prove Theorem 11.11 in Sec- 
tion 14.51 and give some examples of spinor L-functions in Section 14.61 
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4.1. Miyawaki-Ikeda lifts. We review Miyawaki-Ikeda lifts shown by Ikeda [Ik 06] . 
Let r be an integer such that r < n. Let / G S2k{^i) be a normalized Hecke eigenform 
and let g G Sk+ n (Xr) be a Hecke eigenform. Let F 2n G Sk+ n (X2n) be the Duke-Imamoglu- 
Ibukiyama-Ikeda lift of /. For r G $)2n-r we put 

7), 3 (r) := / F 2n ((l»))gT^jdet(Im(u)) k+n du. 

Here du := det (Im(a;)) _r_1 [] Ki - <r dRe(uij) ■ dlm(uij). Then it is not difficult to 
show that the form belongs to S , fc +n (r 2n _ r ). 

In |Ik 06] Ikeda has shown: If Tf i9 ^ 0, then the function T^ g is a common eigenform 
for Hecke operators for ^(r 2n -r, Sp 2n _ r (Q))- Moreover the standard L-function of jFf i9 
satisfies the identity 

2n-2r 

L(s, J 7 f, g , st) = L(s,g, st) ] [ L(s + k + n - r - i, f ). 

i=i 

In the present article we only consider the case r = 1, but n is any positive-integer. 
In the case of r = 1, the above identity of L(s, J- ~f >g , st) is also shown in |Ha 12] by using 
certain generalized Maass relations. 



4.2. Index-shift operators for Jacobi forms. For M = ^) G GSp^(M) we define 



p(M) GGSp+ +1 ( 



A B 
C* D 

1 . 

For a function on fj n x C n and for M = ( £ ^ ) G GSp^(M) we define 
(0| fc , m p(M))(r,z) := det(Cr + J D)- fe e(mz/(M)^(Cr + J D)- 1 C^) 0(M • (r,z)), 

where e(x) := e 2 ™ x and M ■ (r, 2) := (M ■ r, v(M)\Ct + D)~ 1 z). 

For any positive integer N and for <fi G «/fc m (r„), we define two operators V n (N) and 
U n (N) : 

<f>\V n (N) := Ar(«+D^-<«> ^ 0| fclW p(M) ; 

Mer„\5„(JV) 

0|t/ n (JV) := iV (n+1) ^ 2<n> 0| fe , m p(iV-l2n) 
= A^- (n+1)ri+ V(r,^). 

We remark that 0|V^(AT) G Jfe, m iv(r n ) and 0|J7 n (AQ G Jk,mN 2 (^n) (cf- |Ya 861 Proposi- 
tion 4.1].) And if G ^^(Fn), then (j)\V n (N) and (f>\U n (N) are Jacobi cusp forms. 
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4.3. Restriction map. We define a linear map Wo : J^mO^n) — > Sk(T n ) by 

(W o (0))(r) :=0(r,O) 

for 4> G J^(r n ) and for r G 

By straightforward calculation we obtain the following lemma. 

Lemma 4.1. For any G «^^'(r n ) we have 

W o (0|K(iV)) = ^- (n - 1)fe/2 (W o 0)|T n (JNO 

and 

W o (0|C/„(iV)) = AH n+1)n+fe W o 0. 

4.4. A generalized Maass relation. Let F 2n ((t g *)) = E m $ m"( r . 2 ) e2,r!mJ be the 
Fourier- Jacobi expansion of F 2n , where r G i02n-i, w G i)i and z G M 2n _i i i(C). Here 
F 2n is the Duke-Imamoglu-Ibukiyama-Ikeda lift of / G S^feO- 1 ].). 

We define the operator D 2n _i(m, {a^ }) through the formal Dirichlet-series 



m 

m>0 



2ra(2n-l)— l-2s\— 1 



where 



'n-1 

Gp(a p ) := G P) 2n-i(atp) 



J] { (1 + a^ 1 " 2 ^ 2 ) (1 + ^V 1 - 2 ^ 2 )} -1 if n > 1, 
i=i 

1 if n = l. 



Here the set of complex numbers {a^} is the same notation in Section [TJ [3j Because 
any two operators in {V 2n _i(p)} p U {U 2n -\(p)} p are compatible, the above definition of 
D 2n -i(m, {ctp }) is well-defined. 

In particular, for any prime p we have 

In [Ha 11] we obtained the following relation. 
Lemma 4.2 ( [Ha 11] ). For any positive integer m we have 

^ = ^\D 2n ^(m,{a^}). 

We remark that the relation in Lemma 14.21 was originally given by Yamazaki [Ya 86] 
in the case of Siegel-Eisenstein series of arbitrary degrees. Lemma 14.21 is a certain kind 
of generalization of the Maass relation. 

In [KK 08] Katsurada and Kawamura showed the following lemma. 
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Lemma 4.3 ( |KK 08j ). For any <f> G Jk,i(^2n-i) an d f or an V se t of complex numbers 
{Cp} we have 

(f>\D 2n -i(m, {Cp }) • D 2n -i{m', {c^ }) 

d\gcd(m,m') 

From Lemma [4.21 and Lemma [4.31 we have the following corollary. 
Corollary 4.4. For any positive integers m and m' , we have 

d\gcd(m,m') 

4.5. Proof of Theorem 11.11 In this subsection we shall prove Theorem 11.11 

Let / and g be the same notation in the introduction, and let J-f g be the Miyawaki- 
Ikeda lift of (/, g). The other symbols like X g (p), {«p }, {Pp}, F 2n and $^ 2n are the same 
as before. 

First we shall show the following lemma. 

Lemma 4.5. If J-f j9 ^ ; then J-f g is an eigenform for the Hecke operator T 2n -i(p) for 
any prime p with the eigenvalue 

A 9 (pK {n ~ i)(n+2)/ v n - i)(fc+n) n u 1 + %p (i ~ 2i)/2 )(i + ^v 1 " 2 ^ 72 )} • 

1<-Kn-1 

Proof. We put 

d := p-(n-i)(»+2)/2p(n-i)(fc+«) JT | (i + o^d-*)/*) (1 + ajV 1 " 2 *)/ 2 ) }. 

l<i<n-l 

Then, by using Lemma 14.11 and Corollary 14.41 we have 

W K 2 ")l^2n-l(p) = p (n - 1)(fc+n) W ($^|F 2n _ 1 (p)) 

= G^-^-l^k+n)-^-!)^) Wo ($^| I ) 2B _ 1 (p j {a ± }) ) 

= c 1 Wo($^; +p 2n(2n - 1) - 1 < 2 ; p |t/ 2 n-ib)) 

= d (Wo(^)+p fc+B - 1 W ($^ > 
Here we regard $ff/™ as identically if m is not divisible by p. 



' m/p 

Hence 



F 2n {{ID) \T 2n ^{p) = £ (W (C l )l^-i(p)) e 2 ~ 

m>0 



m>0 
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where the Hecke operator T 2n -i(p) acts on F 2n ((5 £)) with respect to the variable r G 
■^2n-i, while the Hecke operator acts on F 2n ((o S)) with respect to the variable 

CO G £>i- 

Because 



^(t)= / F 2n ((l*))g(u)Im(u) k+n dcu, 



we conclude 



^|r».-i(p) = / (F 2n ((l»))\T 2n ^(p))g(u)Im(u;) k+n - 2 du 

= cj F 2n ((52))^H|7Kp)Im(u;) fc+ "- 2 da; 
Vri\Joi 

= X g (p)C 1 J : ftg . 

Thus this lemma follows. □ 
Let {//o, AH, •••) A i 2«-i} be the Satake parameters of Here 

2n-l 

^ JJ^ = p (2n-l)(fe+n)-<2n-l> > 
i=l 

We now calculate the Satake parameters of Tf %a by using Lemma 14.51 
Lemma 4.6. For n > 2 we obtain 

^ = a -n+l /3 -l p (n-l)( fe -i)+( fc+ n-l)/2 

and 

0*i, A*2n-i} = {« P P" n+3/2 , « P p" n+5/2 , a P p"" 3/2 , /3 2 } 
the action of the Weyl group. 
Proof. We remark 

L(8,g,Bb) = «s)1[{0--{%P-')0--{Fp-)V 1 - 



Hence, due to the identity of the standard L-function of in Section 14.11 we can 
take 

-,»2n-i} = {a p p- n+3 / 2 ,a p p- n+5 / 2 ,...,a pP n - 3 / 2 ,(3 2 p }. 
First we assume (3 2 ^ —1. It is known that the eigenvalue of J-f >g for T 2n _i(p) is 

2n-l 

At JJ (1 + fa) (cf. [P7831 p.257 Hilfsatz 3.14 (b)].) And X g (p) = 0-^^(1 + f3 2 ). 

i=l 

Thus, by virtue of Lemma l4"75l we obtain fi = a -™+ 1 ^- 1 p(«- 1 )( fe -2)+( A: + ri - 1 )/ 2 . 
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If /3p = — 1, then without loss of generality we can set /U 2n _i = (3% = —1. Because 
{// , A*i, A*2n-2) — 1} an d {— /i , pi, ^2n-2, — 1} belong to the same equivalent class 
with respect to the action of the Weyl group, and because of the identity 

..2 _ (2n-l)(fc+n)-<2n-l> -1 . . . -1 _ -2(n-l) n-2 (n-l)(2fc-l)+fc+n-l 
H'O — P Pi P2n-1 — a p Pp P ) 

we can take // = a j"+i/3-y"-i)(*-2)+( fc + n - 1 V 2 . □ 
As a consequence of Lemma 14.51 and Lemma I4.6[ we obtain Theorem 11.11 

4.6. Examples of spinor L-functions of Miyawaki-Ikeda lifts. In this subsection 
we give some examples. We assume T$ >g ^ for each case. 

Degree 3. 

If n = 2, then / G S 2 k{Fi), 9 e S k+2 {Ti) and J G Sjfc +2 (r 3 ). We have 

L(s, J> i9 , spin) = L(s-k,g)L(s-k + l,g)L(s,g(g) f). 

Here we set L(s, g ® f) '■ = L(s, g <g> sym 1 /). 

We remark that it has been shown in |He 12j that if the pullback of the Duke- 
Imamoglu-Ibukiyama-Ikeda lift F4 (( q ° )) is not identically zero, then there exists Hecke 
eigenforms H G S , fc +2 (r 3 ) and g G 5 , fc +2 (r 1 ) such that L(s,H, spin) = L(s — k, g)L(s — k + 
l,g)L(s,g <S> f), where / G S^OoO is the preimage of the Duke-Imamoglu-Ibukiyama- 
Ikeda lift F 4 G Sfc +2 (r4). 

Degree 5. 

If n = 3, then / G ^(Ti), 5 G Sfc +3 (ri) and J 7 /^ G 5jfe +3 (r 5 ). We have 

2 3 
L(s, 7> iS , spin) = L(a, <g> sym 2 /) JJ L(s-k + i,g® f) L(s -2k + i,g). 

i=-l i=-l 

Degree 7. 

If n = 4, then / G S^tTi), # G ^+4^1) and G Sfc +4 (r 7 ). We have 

3 

L(s, T Sm spin) = L(s, 5 g> sym 3 /) JJ L(s - fc + i, 5 <8) sym 2 /) 

i=-2 

5 6 

Y[ L(s - 2k + i, g <g> /) £! JJ L(s - 3/c + i 



• I I L(.s - 'Ik + /. (/ ••.< fV I I M s - 6H + l,g) e *, 

i=— 3 t=— 3 



1 if z = -3,-2,4,5, Jl if z = -3, -2, -1,4, 5, 6, 
where e,- = < and = < 

2 if i= -1,0, 1,2, 3 1 I 2 if i = 0,1, 2, 3. 



ON THE SPINOR L-FUNCTION OF MIYAWAKI-IKEDA LIFTS 



11 



References 

[Fr 83] E. Freitag: Siegelsche Modulfunktionen, Springer- Verlag, Berlin, (1983). 

[Ha 11] S. Hayashida: Fourier- Jacobi expansion and the Ikeda lift, Abh. Math. Semin. Univ. Hamb. 81, 
No. 1, (2011), 1-17. 

[Ha 12] S. Hayashida: On generalized Maass relation for the Miyawaki-Ikeda lifts, preprint. 

[He 12] B. Heim : Miyawaki's F 12 spinor L-function conjecture, Kyoto J. Math. 52, (2012), 817-828. 

[Ik 01] T. Ikeda: On the lifting of elliptic cusp forms to Siegel cusp forms of degree 2n, Ann. of Math. 
(2) 154 no.3, (2001), 641-681. 

[Ik 06] T. Ikeda: Pullback of the lifting of elliptic cusp forms and Miyawaki's conjecture, Duke Math. 
J. 131, No.3, (2006), 469-497. 

[KK 08] H. Kawamura and H. Katsurada : A certain Dirichlct series of Rankin-Selberg type associated 
with the Ikeda lifting, J. Number Theory, 128, No.7, (2008), 2025-2052. 

[Mi 92] I. Miyawaki: Numerical examples of Siegel cusp forms of degree 3 and their zeta- functions, 
Mem. Fac. Sci. Kyushu Univ. Ser. A, 46, No.2, (1992) 307-339. 

[Mu 02] K. Murakawa: Relations between symmetric power i-functions and spinor L-functions at- 
tached to Ikeda lifts. Kodai Math. J. 25, No.l, (2002), 61-71. 

[Sch 03] R. Schmidt: On the spin L-function of Ikcda's lifts, Comment. Math. Univ. St. Pauli 52, No. 
1, (2003), 1-46. 

[Ya 86] T. Yamazaki: Jacobi forms and a Maass relation for Eisenstein series, J. Fac. Sci. Univ. Tokyo 

Sect. IA, Math. 33 (1986), 295-310. 
[Zi 89] C. Ziegler: Jacobi forms of higher degree, Abh. Math. Sem. Univ. Hamburg. 59 (1989), 191-224. 



Department of Mathematics, Joetsu University of Education, 
1 Yamayashikimachi, Joetsu, Niigata 943-8512, JAPAN 
e-mail hayasida@juen.ac.jp 



